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(57) ABSTRACT 

In one embodiment of the present invention, a wireless USB 
architecture includes a transmitting device and a receiving 
device. The transmitting device includes a USB port to 
which a USB peripheral device can be connected, a conver- 
sion circuit for translating from USB protocol to RF 
protocol, and an RF transmitter for transmitting RF signals 
to the receiving device. The receiving device includes an RF 
receiver, a conversion circuit for translating from RF pro- 
tocol to USB protocol, and a USB port which can be 
connected to the USB port of a computer. 

19 Claims, 2 Drawing Sheets 
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totoiti ircc i tnivfrcai SFRIAL BUS computer by a cable with a maximum length of approa- 

WIRELESS UNIVERSAL SERIAL BUS J ^ fee , Inste ad, the peripheral device can be up 

V tK to approximately 300 feet from the computer. Also, no cable 

between the computer and the peripheral device is required 
FIELD OF THE INVENTION 5 to supply power to the peripheral device 

Referring to FIG. 1, transmitting device 110 includes USB 
The invention relates to the field of computer architecture, m conveBion ^cuit 112, and RF transmitter 113 to 

and more particularly to the field of bus architecture for ^ communicat ion of information from peripheral 

connecting peripheral devices to a computer. dcyic6 {o ^puter 140. Peripheral device 120 is 

„^vt^,oxt I" connected to USB port 111 through USB cable 121 accord- 

BACKGROUND OF THE INVENTION ^ ^ ^ Mchitectur( , Peripheral device 120 can 

Tne Universal Serial Bus (USB) architecture, according be any of a variety of peripheral devices, such «a*g 
toUniversalSerialBusRevisionl.l.releasedSep.28,1998, camera, a scanner, a keyboard or a mouse^ Convenaon 
IvidS a way to connect a peripheral device; such as a circuit 112 is configured to translate packets of mfo™u°n 
5 a scanner, a keyboard, or a mouse, to a as from USB protocol to an RF protocol. Any ,qj^ 

rnLuter According to standard USB architecture protocols, such as the well known 2.4 gigahertz (GHz) 
(Ze 1 Ser al 2 Specification Revision 1.0), the spread spectrum RF protocol, can be used. Conversion 
Serai dev L is connected to the computer through a circuit 112 can be any of a variety of circuits, sue i s 
S 2 whose S does not exceed approximately fifteen hardwired logic or an application 
SetPower is supplied to the peripheral dev 1C e from the 20 configure d to translate packets of mforn tie famUSB 
(t, m ,mh th« rable communication protocol to an RF protocol. RF transmitter 

computer through this cable. c configured to control the transmission of the RF 

For some applications, such as a secunty ; /stem having US. ^ e ^ ^ translated t0 RF 

a digital camera in one room and a computer in anothe J« / k u m RF transmitt er 113 can 
room, it is desirable to connect a penpheral dev^e ^M^SSS^SkP signals, and can use any of 

developed ' Transmitting device 110 ako includes power port 114 for 

SUMMARY OF THE INVENTION supplying power to USB port 111, conversion circuit 112, 

^ . • 30 and RF transmitter 113. Power port 114 is configured to 

A communication device is disclosed. The device f from Qne or more power sourceSj suc h as 

includes a USB port and a radio frequency (RF) transmitter. rech blc> remoV able battery 151 and alternating current 

The device also includes a USB protocol to RF protocol- ^ cunent (rjc) transformer 152. 

conversion circuit coupled between the USB port and the RF T ; ansmitting device no also includes antenna port 115, 

transmitter. 35 Rp rcceiver jjj and conversion circuit 117 to support the 

BRIEF DESCRIPTION OF THE DRAWINGS — ^^ff^KSJT-S 

FIG. 1 is a block diagram illustrating an embodiment of as 2 A g h z RF antenna 153 can be connected to antenna port 

the apparatus of the present invention. 115 t0 support the reception of RF signals. RF receiver 116 

FIG 2 is a flow chart illustrating an embodiment of the 40 is coupled to antenna port 115 and configured to control the 

method of the present invention. reception of RF signals according to any of a variety •of RF 

V transmission techniques. Conversion circuit 117 is config- 

DETA1LED DESCRIPTION OF A PREFERRED ured t0 translate packets of information corresponding to the 

EMBODIMENT RF signals received through RF receiver 116 from RF 

Awireless Universal Serial Bus (USB) architects « ^^^^^ m ^^ t ^ VSB 

Sdintheartthattheinventioncanbepracticedwithout 50 Receiving device 130 f ^ 

rLrd to these specific details. In other instances, well receiver 133, conversion circuit 132, and USB port Ul to 

SllS ha P v"lbeendescribedinparticulardetail support the communication of information from penpheral 

Sr tot oid obscuring the present invention. device 120 to computer 140. Any of a variety of RF 

conversion circuit for translatmg from USB protocol ,10 or * _ ion circuit 132 ^ configured to translate pack- 

S l ted U Sj&rf. cS£™S3^» Cable 141 -° rdiD8 10 StaDdard ? B arChiteCtUre - , 137 
connectea to ™ uanp y Receiving device 130 also includes conversion circuit 137 
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information from USB protocol to an RF protocol. RF 
transmitter 136 is configured to control the transmission of 
the RF signals corresponding to the information as translated 
to RF protocol by conversion circuit 137. 

Receiving device 130 can also include additional USB s 
ports, such as USB port 138, to support the connection of 
additional peripheral devices to the computer. 

FIG. 2 is a flow chart illustrating one embodiment of the 
method of the present invention in the operation of the 
apparatus of FIG. 1. In step 201, transmitting device 110 10 
receives a packet of information according to USB protocol 
from peripheral device 120 through USB port 111. In step 
202, conversion circuit 112 translates the packet of infor- 
mation from USB protocol to an RF protocol, such as a 2.4 
GHz spread spectrum protocol. In step 203, transmitting 15 
device 110 transmits the packet of information according to 
the RF protocol through RF transmitter 113. 

In step 204 of FIG. 2, receiving device 130 receives the 
packet of information through RF antenna 154, antenna port 
135, and RF receiver 133. In step 205, conversion circuit 20 
132 translates the packet of information from RF protocol to 
USB protocol. In step 206, receiving device 130 transmits 
the packet of information according to USB protocol to 
computer 140 through USB port 131. 

In another embodiment of the method of the present 25 
invention, receiving device 130 receives a packet of infor- 
mation according to USB protocol from computer 140 
through USB port 131. Conversion circuit 137 translates the 
packet of information from USB protocol to an RF protocol, 
such as a 2.4 GHz spread spectrum protocol. Receiving 
device 130 transmits the packet of information according to 
the RF protocol through RF transmitter 136. Transmitting 
device 110 receives the packet of information through RF 
antenna 153, antenna port 115, and RF receiver 116. Con- 
version circuit 117 translates the packet of information from 35 
RF protocol to USB protocol. Transmitting device 110 
transmits the packet of information according to USB pro- 
tocol to peripheral device 120 through USB port 111. 

Thus, exemplary embodiments of the present invention 
have been described. However, the present invention is not * 
limited to these embodiments or any of the details described. 
The specification and drawings must be regarded in an 
illustrative rather than a restrictive sense. The scope of the 
present invention is defined by the following claims. ^ 
What is claimed is: 

1. An apparatus to support wireless communications with 
a USB peripheral comprising 
a receiver to receive wireless signals, 
a first conversion circuit coupled to the receiver to convert sQ 

the received wireless signals from a wireless protocol 

to USB signals having a USB protocol, 
a USB port to provide the USB peripheral with the USB 

signals generated by the first conversion circuit and to 

receive USB signals from the USB peripheral coupled 5J 

to the USB port, 
a transmitter to transmit wireless signals having the 

wireless protocol, 
a second conversion circuit coupled to the transmitter to 

convert the USB signals received from the USB periph- 60 

era! from the USB protocol to the wireless protocol to 

be transmitted by the transmitter, 
an antenna coupled the receiver and the transmitter via an 

antenna port to receive and transmit the wireless 

signals, and 65 
a power port to supply the apparatus with power from a 

battery power source. 



2. The apparatus of claim 1, wherein the power port is to 
further supply the apparatus with power from an AC power 
source. 

3. The apparatus of claim 1, wherein 
the first conversion circuit converts the wireless signals 

from a spread spectrum RF protocol to the USB 
protocol, and 

the second conversion circuit converts the USB signals 
from the USB protocol to the spread spectrum RF 
protocol. 

4. The apparatus of claim 1, wherein 
the first conversion circuit converts the wireless signals 

from a 2.4 gigahertz spread spectrum RF protocol to the 
USB protocol, and 
the second conversion circuit converts the USB signals 
from the USB protocol to the 2.4 gigahertz spread 
spectrum RF protocol. 

5. The apparatus of claim 1, wherein 
the first conversion circuit converts the wireless signals 

from a 2.4 gigahertz RF protocol to the USB protocol, 
and 

the second conversion circuit converts the USB signals 
from the USB protocol to the 2.4 gigahertz RF proto- 
col. 

6. The apparatus of claim 1, wherein the transmitter and 
the receiver perform frequency hopping transmissions of the 
wireless signals. 

7. The apparatus of claim 1, wherein the battery power 
source powers the USB port and the USB peripheral via the 



USB peripheral comprising 

powering the USB peripheral via a battery power source 

of a first device, 
transmitting USB packets from the USB peripheral to the 

first device via a first USB cable, 
converting in the first device the USB packets to RF 

protocol packets, 
transmitting the RF protocol packets with an antenna of 

the first device, 
receiving the RF protocol packets with an antenna of a 

second device, 
converting in the second device the RF protocol packets 

to USB packets, and 
transmitting the USB packets from the second device to 

the computer via a second USB cable. 

9. The method of claim 8, wherein 

converting in the first device comprises converting the 
USB packets to spread spectrum RF protocol packets, 
and 

converting in the second device comprises converting the 
spread spectrum RF protocol packets to USB packets. 

10. The method of claim 8, wherein 

converting in the first device comprises converting the 

USB packets to 2.4 gigahertz spread spectrum RF 

protocol packets, and 
converting in the second device comprises converting the 

2.4 gigahertz spread spectrum RF protocol packets to 

USB packets. 

11. The method of claim 8, wherein 

converting in the first device comprises converting the 
USB packets to 2.4 gigahertz RF protocol packets, and 

converting in the second device comprises converting the 
2.4 gigahertz RF protocol packets to USB packets. 
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12 The method of claim 8, wherein transmitting with the 
antenna of the first device and receiving with the antenna oi 
the second device both comprise periodically hopping 
among frequencies to perform frequency hopping RF trans- 
missions of the RF signals. 
13. A system comprising 
a computer comprising a USB port, 
a first wireless communications device coupled to the 
USB port of the computer via a first USB cable to ^ 
receive USB packets from the computer, the first wire- 
less communications device to converter the USB 
packets to RF protocol packets and to transmit the Rf 
protocol packets via an antenna of the first wireless 
communications device, 15 
a peripheral device comprising a USB port, and 
a second wireless communications device coupled to the 
USB port of the peripheral device via a second USB 
cable, the second wireless communications device to 
receive RF protocol packets via an antenna of the M 
second wireless communications device, to convert the 
RF protocol packets to USB packets, to provide the 
peripheral device wim the USB packets via the second 

USB cable, and to power the peripheral device via the "futons device and the second wireless communi- 

iSSsss^S "ssssssa-—— 

power to the peripheral device through the second USB , , ♦ • • 

cable. 



15 The system of claim 14, wherein the second wireless 
communications device further comprises a power port to 
receive power from the battery and to receive power from an 
AC power source via a transformer. 

16. The system of claim 13, wherein 
the first wireless communications device converts USB 

packets to spread spectrum RF protocol packets, and 
the second wireless communications device converts 
spread spectrum RF protocol packets to USB packets. 

17. The system of claim 13, wherein 
the first wireless communications device converts USB 

packets to 2.4 gigahertz spread spectrum RF protocol 
packets, and 

5 the second wireless communications device converts 2.4 
gigahertz spread spectrum RF protocol packets to USB 
packets. 

18. The system of claim 13, wherem 
the first wireless communications device converts USB 

packets to 2.4 gigahertz RF protocol packets, and 
the second wireless communications device converts 2.4 

gigahertz RF protocol packets to USB packets. 
19 The system of claim 13, wherein the first wireless 
A r , . __j .u„ ti7irc.lp.ss cnmmuru- 
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